Heme ladder, a direct molecular weight marker for immunoblot analysis.
Detection methods for immunoblot analysis are often based on peroxidase conjugates. However, molecular weight markers directly detectable for general use in such systems are not available. Here, we describe the preparation of a direct molecular weight marker consisting of heme-tagged proteins, whose enzymatic activities make them detectable simultaneously with the antigen in peroxidase-based immunoblot systems. The peroxidase activity results from the covalent attachment of heme to selected engineered periplasmic proteins, catalyzed by the cytochrome c maturation system of Escherichia coli. The newly designed heme-tagged proteins were combined with a previously constructed heme-tagged maltose-binding protein and cytochrome c. The resulting heme ladder was shown to be suitable as a protein standard for direct molecular weight estimation in immunoblot analysis due to the peroxidase activity of its constituents. The heme ladder consists of proteins between 12 and 85 kDa and can be produced at low cost. The marker was stable when kept at 4, -20, and -80°C for >6 months.